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Frequency of Opium Addiction in Patients with Ischemic Stroke and 
Comparing their Cerebrovascular Doppler Ultrasound 
Changes to Non-Addicts 
Akbar Hamzei-Moghaddam MD1, Mohammad Ali Shafa MD2,  
Narges Khanjani PhD3, Reza Farahat MD4 
 
Abstract 
Background: Ischemic stroke is a major cause of mortality and morbidity worldwide. Various studies on the 
etiology of this disease are in progress. Some studies have suggested that opium abuse may is associated with 
increased risk of ischemic stroke. The present study aimed to analyze the frequency of opium addiction and 
to compare cerebrovascular ultrasound patients’ changes to non-addicts. 
Methods: This cross-sectional study was performed on 97 patients with ischemic stroke. The diagnosis was 
confirmed by imaging and paraclinical studies. All the patients underwent cerebrovascular ultrasound in the 
first 4 days of symptoms onset. A questionnaire containing demographic data, opium use information [based 
on the 4th Edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM-IV) criteria], and 
vascular ultrasound findings were completed for each patient and the results were analyzed using descriptive 
statistics and chi-square test. 
Findings: In this study, 38 patients (39.18%) were addicted to opium and the remaining were non-addicts. 
Among the addicted patients, 31 patients were male and 7 patients were female, while 26 and 33 patients of 
non-addicts were male and female, respectively (P < 0.01). Among the risk factors for stroke, smoking was 
higher in the addicts than in non-addicts (P = 0.04). Frequency of vascular stenosis and stenosis location did 
not show a statistical significant difference between the addicted and non-addicted patients. 
Conclusion: More than one-third of the patients with stroke were addicted to opium which was higher than 
general population; although the pattern of stenosis in these patients was similar to the non-addicts. 
Keywords: Opium, Transcranial Doppler Ultrasound, Stroke 
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Introduction 
Stroke is one of the leading causes of mortality 
and morbidity worldwide and it consumes 
annually a great cost, directly and indirectly.1 In 
the most prevalent type of stroke, i.e. thrombotic 
stroke, atherosclerosis is considered as the main 
pathogen.2 Therefore, prevention of stroke 
through recognition of atherosclerosis risk factors, 
and then their treatment or modification will help 
to control this complication.3 Recent studies 
showed that in addition to known risk factors 
such as hypertension, diabetes, smoking, and 
hyperlipidemia,4 other factors such as substance 
abuse are also involved in the development or 
exacerbation of the atherosclerotic process. One of 
these substances is opium with morphine as its 
main ingredient.5 Some studies showed that 
morphine increases plasma fibrinogen and 
coagulability and is ultimately associated with 
increased risk of atherosclerosis.3,6 Clinical studies 
on patients with cardiovascular disorders showed 
a higher prevalence of these disorders in opium 
addicts.7-9 Since atherosclerosis process is similar 
in heart and brain arteries,4 opium use perhaps is 
associated with increased cerebrovascular 
stenosis. Studies are limited in this field.  
A case-control study showed that opium is an 
independent risk factor for stroke.3 Findings of 
imaging had also showed microvascular lesions in 
morphine dependents.10 Due to the limitation of 
studies in this field and lack of a study to clarify 
the impact of opium abuse on brain vessels 
through paraclinical methods, in this study, we 
decided to determine the frequency of opium 
addiction using Doppler ultrasound, a sensitive 
and accurate method for the evaluation of cerebral 
artery stenosis,11 and to compare vessels stenosis 
pattern in addicts and non-addicts with ischemic 
stroke, hoping to help patients with its results. 
Methods 
This cross-sectional study was performed through 
non-probability convenience sampling in Shafa 
Hospital (Kerman, Iran) in 2012 on ischemic 
stroke patients with large vessel involvement. All 
the admitted patients, who clinically suspected to 
stroke, underwent brain CT-Scan (X-ray 
computed tomography) and MRI (Magnetic 
Resonance Imaging) (1.5 Tesla), and the bleeding 
subjects were excluded. If necessary, contrast 
material was used to confirm the diagnosis. 
Cardioembolic and lacunar stroke patients were 
also excluded. In this study, cardioembolic 
stroke was devoted to those cases in whom the 
clinical symptoms were suddenly onset and the 
patient had simultaneously a heart condition 
justifying atrial fibrillation or in 
echocardiography, according to cardiologist, had 
disorders justifying embolism with or without 
thrombus, such as atrial myxoma. Lacunar stroke 
included those subjects in whom the lesion size 
was less than 20 mm and there were no 
symptoms of large vessels stenosis on 
ultrasound. Cases with an uncertain diagnosis12 
and patients with a history of stroke or other 
disease were also excluded. Then, the 
vasculature of those patients with stable vital 
signs and well cooperation was evaluated using 
Doppler ultrasound apparatus (DWL, 
Sipplingen, Germany) in the first 4 days of stroke 
symptoms onset.  
The TCD/ECD (TransCranial 
Doppler/ExtraCranial Doppler) process was 
performed at an appropriate temperature using 
pulsed Doppler system and two separate probes 
(4-MHz probe for measuring internal and 
common carotid arteries, and 2-MHz probe for 
middle cerebral, anterior cerebral, posterior 
cerebral, vertebral, and basilar arteries). To record 
the middle cerebral artery (MCA), anterior 
cerebral artery (ACA), and posterior cerebral 
artery (PCA), the temporal bone window and to 
record vertebral artery (VA) and basilar artery 
(BA) the sub-occipital window were used, 
respectively. The common carotid artery (CCA) 
and internal carotid artery (ICA) flows were 
recorded over the course of the mentioned arteries 
in the neck. Recording of the flow was performed 
at the standard depth11 to which the mentioned 
device was planned accordingly. Peak systolic 
velocity (PSV), pulsatility index (PI), and 
resistance index (RI) were recorded automatically 
by the device in each of these vessels, and to 
remove artifacts and improve the accuracy, the 
obtained data were also calculated manually. If 
there was a difference between automatically and 
manually calculated values, the manual values 
were considered as the final data. If a window 
was poor for recording the arterial flow, the 
subject was excluded. PSV > 120 cm/sec for MCA 
and ACA arteries and PSV > 100 cm/sec for BA, 
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VA, and PCA arteries were considered abnormal 
and suggestive of stenosis.13 PSV > 125 cm/sec or 
ICA/CCA PSV Ratio above 2 was considered 
abnormal for ICA arteries.11 
In addition, demographic data and 
cerebrovascular risk factors (including age, sex, 
hyperlipidemia, diabetes mellitus, and smoking) 
were collected using a questionnaire and based 
on the history obtained from the patient or 
his/her family. 
Opium addiction was determined more than 
one year abuses based on history and 4th Edition 
of the Diagnostic and Statistical Manual of Mental 
Disorders (DSM-IV) criteria.14 Sample size was 
calculated 97 patients using β = 10%, α = 0.05, and 
80% power. This study was approved by the 
Ethics Committee of Kerman University of 
Medical Sciences. 
Data were analyzed using SPSS for Windows 
20.0 (SPSS, Inc., Chicago, IL, USA) through 
descriptive statistics, and chi-square test. P < 0.05 
was set as a statistical significant level. 
Results 
A total of 97 patients were enrolled in the study, 
of which 38 patients (39.18%) were addicted to 
opium and 59 patients (60.82%) were non-addicts.  
According to a recent study conducted in the 
general population of Kerman city, the prevalence 
of opiate abuse in the general population was 
11.5% which was significantly lower than figure 
obtained in stroke patients (P < 0.01).15 Mean age 
of addicts and non-addicts were 64.4  10.7 and 
67.39  11.4 years, respectively. Among the 
addicted patients, 31 patients (81.58%) were male 
and 7 patients (18.42%) were female and among 
the non-addicts, 26 patients (44.1%) were male 
and 33 patients (55.9%) were female. Among the 
risk factors of stroke, the frequency of smoking 
and male sex was significantly higher in addicted 
than non-addicted patients (Table 1). 
There was no statistical significant difference 
in frequency of vascular stenosis in left and right 
sides between the addicted and non-addicted 
patients, separately and in total (Table 2). In 
addition, there was no statistical significant 
difference between the left and right arteries in 
terms of stenosis, although a non-significant 
difference was observed in left MCA and left PCA 
which was considerable (Table 3). 
Discussion 
In our study, more than one-third of the stroke 
patients were opium dependents. This number is 
 
Table 1. Comparative risk factors frequencies in addicts and non-addicts 
 Gender Mean age Hypertension Diabetes mellitus Hyperlipidemia Cigarette smoking Female Male
Non-addict 33 26 67.39 ± 11.4 36 15 12 7 
Addict 7 31 64.40 ± 10.7 19 10 4 14 
P < 0.01 0.09 0.28 0.92 0.20 0.04 
 
Table 2. Stenosis frequency of the addicted and non-addicted patients 
Stenosis 
Addiction 
Left side Right side Total 
Absent Present Total P Absent Present Total P Absent Present Total P 
Absent 
43 16 59 
0.84
39 20 59 
0.97
32 27 59 
0.88
(44.32%) (16.49%) (60.82%) (40.20%) (20.61%) (60.82%) (32.99%) (27.83%) (60.82%)
Present 27 11 38 25 13 38 20 18 38 (27.83%) (11.34%) (39.17%) (25.77%) (13.40%) (39.17%) (20.61%) (18.55%) (39.17%)
Total 70 27 97 64 33 97 52 45 97 (72.16%) (27.83%) (100%) (65.97%) (34.03%) (100%) (53.60%) (46.40%) (100%) 
 
Table 3. Stenosis frequency of cerebral arteries in the addicts and non-addicts 
Stenosis 
Addiction 
CCA ICA MCA ACA PCA VA BA Lt Rt Lt Rt Lt Rt Lt Rt Lt Rt Lt Rt 
Absent 0 0 0 1 6 7 6 8 4 6 2 3 2 
Present 0 0 1 2 6 4 5 7 0 5 1 1 1 
P - - 0.39 0.56 0.24 1.00 0.75 0.52 0.15 0.75 1.00 1.00 0.56 
CCA: Common carotid artery; ICA: Internal carotid artery; MCA: Middle cerebral artery; ACA: Anterior cerebral artery; 
PCA: Posterior cerebral artery; VA: Vertebral artery; BA: Basilar artery; Lt: left; Rt: right 
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higher than the national provided statistics which 
is about 3%, according to the formal reports.16 
Although studies in this field is limited, a 
case-control study conducted showed that 29.5% of 
the patients with stroke were addicted to opium 
which was 20% more than the control group;3 a 
finding similar to our results. The higher frequency 
of opium addicted patients in our study than the 
national statistics is undoubtedly related to patients 
age because the peak age of stroke incidence is over 
the sixth decade of life1 and in these ages, patients 
have been addicted to opium many years ago, 
while new generations are less inclined to opium 
and they tend to abuse other substances,17,18 and 
this difference is arisen since young people are 
included in the national statistics. Unfortunately, 
further research was not performed on high 
frequency of drug abuse seen in our study and the 
above mentioned study in Iran and other countries, 
but the results of some researches in this field is 
interesting. In a systematic review and meta-
analysis study, conducted by Degenhardt et al., for 
evaluating the causes of mortality in users of 
opioid (heroin, opium, morphine, etc.)19, the risk of 
mortality and crude mortality rate (CMR) of opioid 
consumers was higher than normal population and 
CMR of deaths related to cerebrovascular system 
was about 0.001 per 100 people annually. Case 
report studies also indicated the stroke in opium 
poisoning and infarction in newborns of mothers 
addicted to opium derived compounds.20,21 
Analysis of brain CT scan in cases of acute 
poisoning with opium, indicates stroke in less than 
ten percent of cases.22 
These results show this fact that opium 
intoxication is associated with increased risk of 
stroke but further studies are necessary for chronic 
abuse. More studies have been performed on 
opium role in vascular stenosis in patients with 
cardiovascular disorders and their results23 show 
that opium abuse is associated with increased 
chance of cardiovascular stenosis and regarding 
the similarity of many causing factors of 
atherosclerosis in heart and brain, the negative 
impact of opium on the brain vessels is expected. 
The reason of negative effects of opium on vascular 
stenosis in these studies is related to plasma 
fibrinogen and coagulability increment.3,6 This 
issue should be further investigated clinically. 
There is no consensus on the opium mode of action 
on nervous system yet, however some of these 
effects are through opiate receptors naturally 
occurring in the brain.24 In addition, the 
immunomodulatory role of opium should not be 
forgotten.25 What is obtained from human and 
animal studies5,7,26 about the role of opium in the 
development or progression of atherosclerosis, 
suggests that opium lonely and in the absence of 
major risk factors, particularly 
hypercholesterolemia, is unable to produce 
atherosclerotic lesions [probably due to LDL-c 
(low-density lipoprotein cholesterol) increase 
following opioid system activation with opium].7,27 
According to our results, there was no statistical 
significant difference in the frequency of 
atherosclerosis and type of involved vessels among 
opium addicts and non-addict patients. This 
finding means that opium consumption does not 
alter vascular stenosis pattern. In our study 
extracranial vascular stenosis was low so that 
among a total of 194 studied arteries (in 97 
patients), 79 arteries were stenotic in both addicts 
and non-addicts, of them 4 carotid arteries (5%) 
were involved and the remaining were intracranial 
of which ACA artery (particularly in right side) 
had the highest frequency in both addicts and non-
addicts (39.91%). It seems that intracranial arteries 
stenosis tend to occur more in Asian population,9 
so that in a study in Pakistan on 672 patients, the 
findings of Doppler ultrasound showed stenosis of 
carotid arteries in 12% of stroke patients,28 while 
this value is 16-25% in Caucasians.29 Although with 
increasing age, the flow velocity decreases in basal 
cerebral arteries and PI increases,11,30 and this flow 
velocity decreases is more prevalent in people over 
40 years and in males (probably due to the lower 
hematocrit of women),31 up to 30% difference can 
occur in flow velocity and PI of namesake arteries 
(right and left)11 and our findings regarding the 
mean age of addicts (64.6  10.7) and non-addicts 
(67.39  11.4) which indicated high age of patients 
in stroke occurrence, showed a difference no more 
than these values in namesake arteries between the 
addicts and non-addicts. 
The present study was the first research based 
on vessels ultrasound findings and thus we could 
not compare our results with other studies. But 
there is no doubt that further studies should be 
performed in this field. In addition, it should be 
mentioned that although TCD has augmented the 
sensitivity of diagnosis of stroke subclasses 
according to TOAST classification from 27% to 
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64%, it has a sensitivity of 60% and specificity of 
81.25% in comparison to MRA.32 Research plan 
with similar approach and larger sample size and 
comparison of findings of TCD with other common 
methods of cerebrovascular imaging such as MRA 
may provide different results from our findings. 
Limitation of our study was lack of performing 
serial ultrasound which could have more valuable 
outcomes. In addition, lack of using B-mode 
technique was another limitation of the present 
study and should be mentioned in future studies. 
In general, the findings of this research showed 
that a large part of people with stroke are addicted 
to opium although their vascular stenosis pattern 
has no difference with non-addict individuals and 
its role in stenosis incidence should be evaluated 
through more studies. 
Conclusion 
More than one-third of patients with stroke were 
addicted to opium which was higher than the 
general population; although the pattern of stenosis 
in these patients was similar to non-addicts. 
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ﻫﺪف از . دﻫﻨﺪ ﻛﻪ ﻣﺼﺮف ﺗﺮﻳﺎك ﻣﻤﻜﻦ اﺳﺖ ﺑﺎ اﻓﺰاﻳﺶ ﺷﺎﻧﺲ ﺑﺮوز ﺳﻜﺘﻪ ﻣﻐﺰي اﻳﺴﻜﻤﻴﻚ ﻫﻤﺮاه ﺑﺎﺷﺪ ﻫﺎ ﻧﺸﺎن ﻣﻲ ﺑﺮﺧﻲ از ﺑﺮرﺳﻲ. ﺣﺎل اﻧﺠﺎم اﺳﺖ
  .اﻳﻦ ﻣﻄﺎﻟﻌﻪ، ﺑﺮرﺳﻲ ﻓﺮاواﻧﻲ ﻣﻮارد اﻋﺘﻴﺎد ﺑﻪ ﺗﺮﻳﺎك و ﻣﻘﺎﻳﺴﻪ ﺗﻐﻴﻴﺮات ﺳﻮﻧﻮﮔﺮاﻓﻲ ﻋﺮوق ﻣﻐﺰي اﻳﻦ اﻓﺮاد ﺑﺎ اﻓﺮاد ﻏﻴﺮ ﻣﻌﺘﺎد ﺑﻮد
ﺑﺮداري و  ﻫﺎي ﻋﻜﺲ ﺗﺄﻳﻴﺪ ﺗﺸﺨﻴﺺ ﺑﺎ ﺑﺮرﺳﻲ. ﺑﻴﻤﺎر ﻣﺒﺘﻼ ﺑﻪ ﺳﻜﺘﻪ ﻣﻐﺰي اﻳﺴﻜﻤﻴﻚ اﻧﺠﺎم ﮔﺮﻓﺖ 79ﻣﻄﺎﻟﻌﻪ ﺣﺎﺿﺮ ﺑﻪ ﺷﻜﻞ ﻣﻘﻄﻌﻲ روي  :ﻫﺎ شرو
اي ﺷﺎﻣﻞ اﻃﻼﻋﺎت  ﻧﺎﻣﻪ ﺑﺮاي ﻫﺮ ﻓﺮد ﭘﺮﺳﺶ. روز اول ﺷﺮوع ﻋﻼﻳﻢ، ﺗﺤﺖ ﺳﻮﻧﻮﮔﺮاﻓﻲ ﻋﺮوق ﻣﻐﺰي ﻗﺮار ﮔﺮﻓﺘﻨﺪ 4ﻛﻠﻴﻪ ﺑﻴﻤﺎران در . ﭘﺎراﻛﻠﻴﻨﻴﻜﻲ ﺑﻮد
و  [(VI-sredrosid latnem fo launam lacitsitats dna citsongaiD) VI-MSD ﺑﺮ اﺳﺎس ﻣﻌﻴﺎر]دﻣﻮﮔﺮاﻓﻴﻚ، اﻃﻼﻋﻼت ﻣﺮﺑﻮط ﺑﻪ ﻣﺼﺮف ﺗﺮﻳﺎك 
  .ﻣﻮرد ﺗﺠﺰﻳﻪ و ﺗﺤﻠﻴﻞ ﻗﺮار ﮔﺮﻓﺖ 2ﻧﺘﺎﻳﺞ ﺑﺎ اﺳﺘﻔﺎده از آﻣﺎر ﺗﻮﺻﻴﻔﻲ و آزﻣﻮن  .ﻫﺎي ﺳﻮﻧﻮﮔﺮاﻓﻲ ﻋﺮوق ﺗﻜﻤﻴﻞ ﮔﺮدﻳﺪ ﻳﺎﻓﺘﻪ
ﻧﻔﺮ زن ﺑﻮدﻧﺪ؛ در  7ﻧﻔﺮ ﻣﺮد و  13از ﺑﻴﻦ ﻣﻌﺘﺎدان . ﻣﺎﻧﺪه ﻏﻴﺮ ﻣﻌﺘﺎد ﺑﻮدﻧﺪ و ﺑﺎﻗﻲ ﻣﻌﺘﺎد ﺑﻪ ﺗﺮﻳﺎك( درﺻﺪ 93/81)ﻧﻔﺮ  83در اﻳﻦ ﻣﻄﺎﻟﻌﻪ  :ﻫﺎ ﻳﺎﻓﺘﻪ
ﺑﻴﺸﺘﺮ از ﻣﻴﺎن ﻋﻮاﻣﻞ ﺧﻄﺮ ﺳﻜﺘﻪ ﻣﻐﺰي، ﻣﺼﺮف ﺳﻴﮕﺎر در ﺑﻴﻤﺎران ﻣﻌﺘﺎد (. P < 0/10)ﻧﻔﺮ زن ﺑﻮدﻧﺪ  33ﻧﻔﺮ ﻣﺮد و  62ﺣﺎﻟﻲ ﻛﻪ در اﻓﺮاد ﻏﻴﺮ ﻣﻌﺘﺎد 
داري را ﻧﺸﺎن  ﻓﺮاواﻧﻲ ﻣﻮارد ﺗﻨﮕﻲ ﻋﺮوق و ﻣﺤﻞ ﺗﻨﮕﻲ ﻋﺮوق در ﮔﺮوه ﻣﻌﺘﺎد در ﻣﻘﺎﻳﺴﻪ ﺑﺎ ﮔﺮوه ﻏﻴﺮ ﻣﻌﺘﺎد ﺗﻔﺎوت ﻣﻌﻨﻲ(. P=  0/40)از ﻏﻴﺮ ﻣﻌﺘﺎد ﺑﻮد 
  .ﻧﺪاد
ﭼﻨﺪ ﻛﻪ اﻟﮕﻮي ﺗﻨﮕﻲ ﻫﺮ ﺖ ﺑﻪ ﺟﻤﻌﻴﺖ ﻋﻤﻮﻣﻲ ﺑﺎﻻﺗﺮ ﺑﻮد،ﺑﻴﻤﺎران ﻣﺒﺘﻼ ﺑﻪ ﺳﻜﺘﻪ ﻣﻐﺰي ﻣﻌﺘﺎد ﺑﻪ ﻣﻮاد ﻣﺨﺪر ﺑﻮدﻧﺪ ﻛﻪ ﻧﺴﺒ 1/3ﺑﻴﺶ از  :ﮔﻴﺮي ﻧﺘﻴﺠﻪ
  .ﻋﺮوق در اﻳﻦ اﻓﺮاد ﻣﺸﺎﺑﻪ اﻓﺮاد ﻏﻴﺮ ﻣﻌﺘﺎد ﺑﻮد
  ﺗﺮﻳﺎك، داﭘﻠﺮ ﺳﻮﻧﻮﮔﺮاﻓﻲ ﺗﺮاﻧﺲ ﻛﺮاﻧﻴﺎل، ﺳﻜﺘﻪ ﻣﻐﺰي :واژﮔﺎن ﻛﻠﻴﺪي
 ﻓﺮاواﻧﻲ اﻋﺘﻴﺎد ﺑﻪ ﺗﺮﻳﺎك در ﺑﻴﻤﺎران ﻣﺒﺘﻼ ﺑﻪ ﺳﻜﺘﻪ ﻣﻐﺰي اﻳﺴﻜﻤﻴﻚ و .ﻓﺮاﻫﺖ رﺿﺎ ،ﺧﺎﻧﺠﺎﻧﻲ ﻧﺮﮔﺲ، ﺷﻔﺎ ﻣﺤﻤﺪ ﻋﻠﻲ، اي ﻣﻘﺪم اﻛﺒﺮ ﺣﻤﺰه :ارﺟﺎع
  .59-101: (3-4) 5؛ 2931 ﻣﺠﻠﻪ اﻋﺘﻴﺎد و ﺳﻼﻣﺖ .ﻫﺎ ﺑﺎ اﻓﺮاد ﻏﻴﺮ ﻣﻌﺘﺎد ﻣﻘﺎﻳﺴﻪ ﺗﻐﻴﻴﺮات داﭘﻠﺮ ﺳﻮﻧﻮﮔﺮاﻓﻲ ﻋﺮوق ﻣﻐﺰي آن
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